Beluga whales (Delphinapterus leucas) are hypothesized to be a moderately sensitive species to 55 climate change impacts (Laidre et al., 2008) . As such, belugas can serve as valuable indicator 56 species because of their circumpolar distribution, trophic level and accessibility for samples from 57 ongoing subsistence harvests and circumpolar monitoring programs. In the well-studied Eastern
58
Beaufort Sea (EBS) beluga population, researchers have documented a decline in growth rates 59 over recent decades, raising concern of climate change mediated impacts (Harwood et al., 2014) .
60
While the population appears healthy and is estimated at approximately 40 000 individuals (Hill 61 and DeMaster, 1999), their large home range spanning the Bering Sea to the Beaufort Sea, are 
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Sample preparation and extraction
147
Cortisol in plasma and blubber were extracted by a liquid extraction. Plasma was thawed and 148 vortexed to ensure it is was homogenous. We spiked 400µL of plasma with 10µL of 500ng/mL 149 d4-cortisol as an internal standard, then added 3mL of 9:1 hexane:ethyl acetate, vortexed (1 150 minute) and followed by centrifuging (4000 x g for 5 minutes). The samples were then frozen at 151 -80°C for 7 minutes. The supernate was transferred to a clean test tube and these steps were Samples were then reduced in volume using nitrogen, and then brought to a final volume of 154 100µL using methanol that was vortexed prior to analysis.
155
For blubber extractions, stratification was analyzed, therefore a 1.5g piece of blubber was cut 156 into its three layers, inner (closest to the muscle), middle and outer (closest to the skin). Each 157 section of the blubber was weighed and put into a 15mL plastic vial and were freeze-dried for 48 158 hours (FreeZone 6 liter Console Freezer Dry System, Labconco®, Kansas City, MO, USA). concentrations were 81% of the certified value, and using the Hororwitz factor at 250nmol/L we 211 fall within the 25% RSD range limit, as such based on our QC data objectives we consider our 212 method to be fit for purpose. 
RESULTS
249
Cortisol measurements
250
Blubber cortisol levels ranged from undetectable to 17.8 ng/g, while plasma ranged from 2.5 to 251 61.2 ng/mL. There were no significant differences between sexes for all three blubber layers and 
254
While it may not be appropriate to compare blubber and plasma matrices for cortisol 255 concentrations, converting ng/g and ng/mL to ppb is a straight conversion and demonstrates that 256 the plasma concentrations (averaging 18.7ppb) were 10x higher than blubber concentrations
257
(averaging 1.1ppb).
259
Because the sampling year may have influenced cortisol levels, we assessed for differences 260 among blubber layers as well as years in a two-way ANOVA to check for interactions. While Differences were noted between sexes only for the innermost blubber layer, however the small 298 sample size for females precludes a complete assessment of the influence of sex on cortisol.
299
Results in the literature regarding sex differences in cortisol are mixed in marine and terrestrial 
Cortisol associations with biological and biochemical factors
369
Determining the drivers and relationships between cortisol and biological and biochemical 370 factors proved to be less significant than anticipated. Best fit models for biological factors 371 highlighted age followed by age and other biological metrics (blubber thickness, length) to be 372 important determinants of cortisol. Given the best fit biological models for plasma and outer 373 blubber were not significant we believe biological factors may not play a determining role in 374 cortisol. This fits well with plasma cortisol because we know these levels reflect heightened 375 stress induced from a chase and hunt. The lack of a significant biological relationship with outer 376 blubber cortisol levels is interesting as it suggests this tissue is free of biological confounding 377 factors, yielding it an ideal tissue for sampling and monitoring. D r a f t 
